Stimulation and inhibition of iron-dependent lipid peroxidation by desferrioxamine.
Peroxidation of rat brain synaptosomes was assessed by the formation of thiobarbituric acid reactive products in either 50 mM potassium phosphate buffer (pH 7.4) or pH adjusted saline. In phosphate, addition of Fe2+ resulted in a dose-related increase in lipid peroxidation. In saline, stimulation of lipid peroxidation by Fe2+ was maximal at 30 uM, and was less at concentrations of 100 uM and above. Whereas desferrioxamine caused a dose-related inhibition of iron-dependent lipid peroxidation in phosphate, it stimulated lipid peroxidation with Fe2+ by as much as 7-fold in saline. The effects of desferrioxamine depended upon the oxidation state of iron, and the concentration of desferrioxamine and lipid. The results suggest that lipid and desferrioxamine compete for available iron. The data are consistent with the hypothesis that either phosphate or desferrioxamine may stimulate iron-dependent lipid peroxidation under certain circumstances by favoring formation of Fe2+/Fe3+ ratios.